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DECOUPLED SYNCHRO-DRIVE MOBILE ROBOT BASE 

Technical Field 

The present invention relates, in general/ to 
5 synchro -drive mobile robot bases and, more particularly, to 
a synchro-drive mobile robot base, in which a rotation of a 
turret, a driving of a mobile robot, and a determination of 
a direction of the movement of the mobile robot are 
respectively and independently controlled by a plurality of 
10 . motors - 

Background Art 

Generally, robots have been used in various places of 
works of persons that are not safe, impossible or 
inefficient. In addition, conventional robots have been 

15 used in repetitive works, or works that require high-level 
accuracy to increase productivity and quality of products. 
The conventional robots have been developed for a variety 
of fields, such as for research, home use and crime 
prevention as well as various industrial fields. Therefore, 

20 recently, it is required that each of actuating units of 
the robots is operated within a wider range. 

Mobile robots are representative examples of the 
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conventional robots. In the conventional mobile robots, a 
plurality of devices, which really execute desired works, 
, are . provided on a turret which is placed on a support 
frame. By a rotation of the turret on the support frame, 
5 directions of the plxirality of devices for works are 
determined . 

For example, a mobile robot with a turret is 
disclosed in Korean Patent Registration NO. 322316 which 
was filed by the inventor of the present invention and has 

10 been registered. As shown in FIG. 4, in the conventional 
mobile robot disclosed in Korean Patent Registration NO. 
322316, a plurality of wheels 206 are provided under a 
support frame of the robot to move the mobile robot. The 
plurality of wheels 206 are connected by first and second 

15 belts 201 and 202 to each other. The first belt 201 is 
wound aro\md both a drive motor 204 and the wheels 206, so 
that the drive motor 204 rotates the wheels 206 through the 
first belt 201 to move the mobile robot. Both wheel cases 
which hold the wheels 206 and a turret shaft 205 are 

20 rotated by a steering motor 203 through the second belt 202 
to determine a direction of the movement of the mobile 
robot. At this time, a direction of the turret is equal to 
the direction of the movement of the mobile robot. 

However, in the conventional mobile robot disclosed 

25 in NO. 322316, to change the direction of the movement of 
the turret, the robot must be rotated while the second belt 

2 



wo 2004/l(>9158 PCT/KR2«04/(I0136(> 

202 is rotated by the operation of the steering motor 203. 
The above-mentioned movement of the robot requires 
excessive power consurrption and limits the workspace of the 
robot. 

5 Furthermore, when the turret is rotated at angles 

higher than a predetermined reference angle, the first and 
.second belts, which connect the plurality of wheels to each 
other, and a plurality of wires, coupled between the 
support frame and the turret, may be undesirably entaagled 
10 to each other. Thus, the conventional mobile robot 
disclosed in NO. 322316 is problematic in that the turret 
must be rotated within a limited angular range. 

if 

In an effort to prevent the plurality of. wires of the 
conventional mobile robot from being xmdesirably entaagled 

15 to each other while the turret is rotated, robot bases 
using slip rings were proposed in Korean Patent 
registration NO. 299622 and US Patent NO. 4,657,104. The 
slip rings communicate powers and sensor signals between 
turrets and support: frames, so that the robot bases have 

20 structures possible to endlessly rotate the tvurrets. 
However, the .slip ring used in each of the conventional 
robot bases proposed in NO. 299622 and NO. 4,657,104 causes 
imdesired electric noise. Furthermore, it is very difficult 
to send high currents " through the slip rings of the 

25 conventional robot bases. In addition,- in case of using the 
slip rings for long periods, the slip rings must be worn. 
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Because the slip rings are expensive, the conventional 
robot bases using the slip rings are problematic in that 
the production costs of the robot bases are increased. 

In the meantime, a robot base having a stiructure 
5 possible to endlessly rotate a turret without any 
entanglement of wires is proposed in Korean Patent 
Application NO. 2002-0025612 which was filed by the 
inventor of the present invention. As shown in FIG. 5, the 
robot base disclosed in NO. 2002-0025612 includes a turret 

10 308 and- an electric part. The electric part is provided 
above the turret 308 and has a turret motor 301, a drive 
motor 303 and a steering motor 302. The robot base further 
includes a turret gear train 304 through which the turret 
308 is rotated by an operation of the turret motor 301, and 

15 a drive gear train 306 through which wheels 307, provided 
under a support frame 309, are driven by an operation of 
the drive motor 303. The robot base further includes a 
steering gear train 305 to determine a direction of a 
movement of the robot base during an operation of the 

20 steering motor 302. . 

The turret gear train 304, the drive gear train 306 
and the steering gear train 305 are arranged to form a 
triple shaft mechanism in that a drive shaft 311 of the 
drive gear train 306 is provided around a steering shaft 

25 310 of the steering gear train 305. A turret rotating shaft 
312 of the turret gear train 304 is provided around the 
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drive shaft 311. The turret gear train 304 transmits a 
rotational force generated from the turret motor 301 to the 
tinrret 308. The drive gear train 306 and the steering gear 
train 305 transmit rotational forces generated from the 
5 drive motor 303 and the steering motor 302 to the wheels 
307, respectively. As described above, the conventional 
robot base disclosed in NO. 2002-0025612 comprising the 
electric part at an upper part of the turret 308 and a 
mechanical part at a lower portion of the tuiiret 308 has a 

10 structure possible to endlessly rotate the turret 308 
through the triple shaft mechanism. 

However, in the conventional robot base disclosed in 
NO. 2002-0025612, the drive motor 303 and the steering 
motor 302 are rotated along with the tinrret 30.8 while the 

15 turret 308 is rotated by the operation of the turret motor 
301. At this time, the drive motor 303 and the steering 
motor 302 are connected to the wheels 307 through the drive 
gear train 306 and the steering gear train 305, 
respectively. To prevent the above-mentioned changes in the 

20 locations of the drive motor 303 and the steering motor 302 
from undesirably causing movements of the wheels 307, the 
drive motor 303 and the steering motor 302 must be 
appropriately operated in response to the rotation of the 
turret 308. Therefore, the conventional robot base 

25 disclosed in NO. 2002-0025612 is problematic in that its 
control algorithm is very conplicated, and power 
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consunption is undesirably increased. 



Disclosure of the Invention 



Accordingly, the present invention has been made 
' keeping in mind the above problems occurring in the prior 
art, and an object of the present invention is to provide a 
synchro-drive mobile robot base, which allows a robot to 
accomplish a 360"^ endless rotation through a triple shaft 
mechanism, and has a structure enabling transmission of 
rotational forces generated from a steering motor and a 
drive motor, which are provided on a turret with 360"^ 
endless rotation capability, to a wheel unit regardless of 
the rotation of the turret, so that the motors are 
precisely controlled to increase work efficiency of the 
robot, and reduce power consumption of the robot. 
15 In order to accomplish the above object, the present 

invention provides a decoupled synchro-drive mobile robot 
base, including: a turret having thereon a turret motor to 
actuate the turret, a drive motor to actuate a wheel, and a 
steering motor to control a direction of movement of the 
20 wheel; a steering unit having a differential gear unit and 
transmitting an actuating force generated from the steering 
motor to a wheel case of a wheel unit; a drive unit having 
another differential gear unit and transmitting an actuating 
force generated from the drive motor to the wheel of the 
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wheel unit; and a turret rotating xinit to transmit an 
actuating force generated from the turret motor to the 
turret, wherein a part of the differential gear unit of the 
drive unit is coupled to the steering unit, while a part of 
5 the differential gear unit of the steering xonit is coupled to 
the tiirret rotating xjnit, so that the drive motor, the 
steering motor and the turret motor are decoupled from each 
other. 

Brief Description of the Drawings 

10 The above and other objects, features and other 

advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjxmction with the acconpanying drawings, in which: 

FIG. 1 is a view of a synchro -drive mobile robot 
15 base, according to an embodiment of the present invention; 

FIG. 2 is a view showing a constmction of a first 
differential gear unit of the mobile robot base according 
to the present invention; 

FIG. 3 is a view showing a construction of a second 
20 differential gear imit of the mobile robot base according 
to the present invention; 

FIG. 4 is a view showing a construction of wheels of 
a conventional mobile robot base using a belt mechanism; 
and 
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FIG. 5 is a view of another conventional mobile robot 
base using a gear mechanism. 

Best Mode for Carrying Out the Invention 

Reference should now be made to the drawings, in 
5 which the same reference numerals are used throughout the 
different drawings to designate the same or similar 
conponents . 

FIG. 1 is a view of a synchro-drive mobile robot 
base, according to an embodiment of the present invention. 

10 As shown in FIG. 1, the synchro -drive mobile robot base of 
the present invention includes a steering unit 10 to 
control the direction of movement of a plurality of wheel 
units 40, a drive unit 20 to transmit an actuating force to 
the wheel units 40, and a tinrret rotating uait 30 to allow 

15 a turret having thereon an upper part of a mobile robot to 
have 360'' endless rotation capability. The steering imit 
10, the drive unit 20 and the turret rotating imit 30 are 
connected to each other by a plurality of gears, with two 
differential gear units provided among the above units. The 

20 above-mentioned gears each are set at an appropriate gear 
ratio such that a drive motor, a steering motor and a 
turret motor are decoupled from each other. 

The steering unit 10 changes a direction of the 
movement of the robot base by rotating a wheel case 41 of 
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each of the wheel units 40. The steering unit 10 includes a 
first steering gear 11 which is coupled to an output shaft 
of the steering motor 19, and a second steering gear 12 
which engages with the first steering gear 11. The steering 
5 unit 10 further includes a first differential gear unit 17 
which is coupled to a rotating shaft of the second steering 
gear 12, a third steering gear 13 which is provided on a 
first geax" box 174 of the first differential gear unit 17, 
and a turret connection gear 18 which is coupled to the 

10 first differential gear unit 17. The steering imit 10 
further includes a fourth steering gear 14 which engages 
with the third steering gear 13, a fifth steering gear 15 
which is provided on a rotating shaft of the fourth 
steering gear 14, and a sixth steering gear 16 which is 

15 provided on an outer surface of each of the wheel cases 41 
to engage with the fifth steering gear 15. By the steering 
unit 10 having the above-mentioned structure, an actuating 
force generated from the steering motor 19 is transmitted 
to the wheel cases 41. 

20 As shown in FIG. 2, the first differential gear unit 

17 includes a steering input gear ' 171 which is coupled to 
the rotating shaft of the second steering gear 12, and a 
steering output gear 172 which is integrally supported on 
the first gear box 174 by a bearing while engaging with the 

25 steering input gear 171. The first differential gear unit 
17 further includes a turret output gear 173 which is 
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provided on a rotating shaft of the turret connection gear 
18 while engaging with the steering output gear 172. 

At this time, the first differential gear unit 17 is 
set such that the output rotating speed of the third 
5 steering gear 13 is 1/2 times a rotating speed that results 

■ » 

from adding the rotating speed of the turret connection 
gear 18 to the rotating speed of the second steering gear 
12 which is rotated by the steering motor 19. 

The drive unit 20 actuates a plurality of wheels 42 

10 of each of the wheel units 40. The drive unit 20 includes a 
first drive gear 21 which is coupled to an output shaft of 
the drive motor 29, a second drive gear 22 which engages 
with the first drive gear 21, and a second differential 
gear unit 27 which is coupled to a rotating shaft of the 

15 second drive gear 22. The drive unit 20 further includes a 
third drive gear 23 which is provided on a second gear box 
274 of the second differential gear unit 27, and a steering 
connection gear 28 .which is coupled to the second 
differential gear unit 27 while engaging with a fourth 

20 steering gear 14. The drive xanit 20 further includes a 
fourth drive gear 24 which engages with the third drive 
gear 23, a fifth drive gear 25 which is provided on a 
rotating shaft of the fourth drive gear 24, and a sixth 
drive gear 26 which is provided on an outer surface of each 

25 of the wheel units 40 to engage with the fifth drive gear 
25. 
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As shown in FIG. 3, the second differential gear unit 
27 includes a drive input gear 271 which is coupled to the 
rotating shaft of the second drive gear 22 , and a drive 

output gear 272 which is integrally supported on the second 

-J 

5 gear box 274 by a bearing while engaging with the drive 
input gear 271, The second differential gear unit 27 

* 

further includes a steering output gear 273 which is 
provided on a rotating shaft of the steering connection 
gear 28 while engaging with the drive output gear 272. At 

10 this time, in the same manner as the first differential 
gear unit 17, the second differential gear unit 27 is set 
such that the output rotating speed of the third drive gear 
23 is . 1/2 times a rotating speed that . results from adding 
the rotating speed of the steer'ing connection gear 28 to 

15 the rotating speed of the second drive gear 22 which is 
rotated by the drive motor 29. 

The wheel \inits 40 are operated by the actuating 
force transmitted through the drive unit 20, the steering 
unit 10 and the turret rotating unit 30. The wheel units 40 

20 each includes an actuating bevel gear 45 which is coupled 
to the sixth drive gear 26 of the drive unit 20 and is 
supported by a bearing on a rotating wheel shaft 44 having 
the wheels 42 on both ends thereof. The wheel unit 40 
further includes an actuating differential gear unit 43 

25 which is integrally operated in conjunction with the 
actuating bevel gear 45. The wheel \mit 40 further includes 
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the wheel case 41. Both the actuating bevel gear 45 and the 
actuating differential gear lonit 43 are provided in the 
wheel case 41. The rotating wheel shaft 44 passes through 
the wheel case 41. The sixth steering gear 16 of the 
5 steering unit 10 is integrated with the wheel case 41. 
Thus, the actuating force generated from the drive motor 29 
is transmitted to each of the actuating differential gear 
units 43, so that the pair of wheels 42 are rotated aroimd 
the rotating wheel shafts 44 of each of the wheel units 40 

10 by the actuating force transmitted through the actuating 
differential gear unit 43 . 

Each of the actuating bevel gears .45 has an input 
bevel gear 451 which is provided on a rotating shaft of the 
sixth drive gear 26, and an output bevel gear 452 which is 

15 supported on the rotating wheel shaft 44 of the wheel unit 
44 to engage with the input bevel gear 451. 

Each of the actuating differential gear unit 43 is 
provided in each of the wheel cases 41 and is integrated 
with the output bevel gear 452 of the actuating bevel gear 

20 45. The actuating differential gear unit 43 rotates the 
wheels 42 using the actuating force transmitted from the 
drive motor 29. The actuating differential gear unit 43 is 
integrally operated in conjunction with an actuating 
differential gear case 434 which is integrally provided on 

25 the output bevel gear 452 of the actuating bevel gear 45. 
Each of the actuating differential gear units 43 includes a 
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first gear 431 which is supported on the actuating 
differential gear case 434 by a bearing, and second and 
third gears 432 and 433 which are integrally provided on 
the rotating wheel shaft 44 to engage with' the first gear 
5 431. 

The turret rotating unit 30 endlessly rotates the 
turret 341 which has thereon the upper part of the mobile 
robot. The turret rotating unit 30 includes a first turret 
gear 31 which is provided on an output shaft of the turret 

10 motor 33, and a second turret gear 32 which is provided on 
a central portion of an upper base plate 342 while engaging 
with both the first turret gear 31 and the turret 
connection gear 18 . An actuating force generated from the 
turret motor 33 is transmitted to the turret 341 through 

15 the first and second tiirret gears 31 and 32, so that the 
turret 341 is rotated. 

The turret 341 has the 360*^ endless rotation 
capability by the turret rotating imit 30. The steering 
motor 19, the first steering gear 11, the second steering 

20 gear 12, the first differential gear unit 17, the third 
steering gear 13, the fourth steering gear 14, the drive 
motor 29, the first drive gear 21, the second drive gear 
22, the third drive gear 23, the fourth drive gear 24, the 
second differential gear unit 27 and the steering 

25 connection gear 28 are placed above the turret 341. 

The turret connection gear 18, the first turret gear 

13 
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31 and the second turret gear 32 are placed between the 
tuirret 341 and the upper base plate 342. The fifth drive 
gear 25, the sixth drive gear 26, the fifth steering gear 
15 and the sixth steering gear 16 are placed between the 
upper base plate 342 and the lower base plate 343. 

The robot base of the present invention having the 

« 

above-mentioned construction has a structure in which an 
outer shaft is provided to couple the foirrth drive, gear 24 
to the fifth drive gear 25 while passing through the second 
turret gear 32, and an inner shaft to couple a fomrth 
steering gear 14 to the fifth steering gear 15 is arranged 
in the outer shaft which couples the fourth drive gear 24 
to the fifth drive gear 25. 

In case that the turret 341 is rotated while the 
15 drive motor 29 and the steering motor 19 are stopped, a 
gear ratio between the following gears is set such that the 
rotating speed of the second turret gear 32, the rotating 
speed of the third steering gear 13 and the rotating speed 
of the third drive gear 23 are equal to each other. 
20 ' The gear ratios between the gears used in the robot 

base of the present invention will be . described herein 
below in detail. 

On the supposition that a gear ratio between the 
fifth steering gear 15 and the sixth steering gear 16 is 
25 equal to a gear ratio between the fifth drive gear 25 and 
the sixth drive gear 26, -the rotating speed of the second 
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Steering gear 12 is designated as cog, the rotating speed of 
the third steering gear 13 is designated as cogo/ the 
rotating speed of the fourth steering gear 14 is designated 
as cosc/ the rotating speed of the turret connection gear 18 
5" is designated as cots/ the rotating speed of the second drive 
gear 22 is designated as cOd/ the rotating speed of the third 
drive gear 23 is designated as codo/ the rotating speed of 
the fourth drive gear 24 is designated as codc/ the rotating 
speed of the steering connection gear 28 is designated as 

10 codst/ the rotating speed of the second turxet gear 32 is. 
designated as cot/ the rotating speed of the turret 
coimection gear 18/the rotating speed of the second tinnret 
gear 32 is designated as ni, the rotating speed of the 
fourth steering gear 14/the rotating speed of the third 

15 steering gear 13 is designated as n2, the rotating speed of 
the fourth steering gear 14/the rotating speed of the 
steering connection gear 28 is designated as Ua, and the 
rotating speed of the fourth drive gear 24/the rotating 
speed of the third drive gear 23 is designated as n^,, 

20 If only the turret motor 33 is operated, 

coso = (wg + Ci)ts)/2 = (cOg + nxC0t)/2 is obtained. 
Because cogc = n2C0so, 
cosc = n2{{ci)3 + niC0t)/2} is obtained. 
25 When the turret 341 is rotated, the drive motor 29 

and the steering motor 19, which are provided above the 
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turret 341, are rotated along with the turret 341 around a 
rotating axis of the turret 341, so that positions of the 
drive motor 29 and the steering motor 19 are changed. At 
this time, both the drive motor 29 and the steering motor 
5 19 are coimected to each of the wheel units 40 through the 
plurality of drive gears and the plurality of steering 
gears. Therefore, to prevent the changes of the positions 
of the drive motor 29 and the steering motor 19 from being 
applied to the wheel uaits 40, a rotation of each of both 
10 the drive gears and the steering gears must be equal to 
that of the rotation of the turret 341. Thus, the steering 
unit 10 and the tiirret 341, or the steering uait 10 and the 
drive unit 20 are decoupled from each other. 

That is, when the rotating speed cosc of the fourth 
15 steering gear 14 is equal to the rotating speed cot of the 
second turret gear 32, the steering unit 10 and the turret 
341 are decoupled from each other. In this case, the 
following relation is obtained. 

cOsc = n2{ (cOg + ni(0t)/2} = cot -is obtained. Since a)s= 0, 
20 niUa = 2 is obtained. 

In the meantime, when only the steering motor 19 is 
operated, 

codst = naCOsc = n2n3{ (cOg + niC0t)/2} 
COdo = (cOds + cOd) = [nana {( COg + niC0t)/2} + coal /2 
25 COdc = n4C0do = n4[n2n3{(c0s + niC0t)/2} + Qd] /2 are 

obtained . 

16 
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That is, when the rotating speed cogc of the fourth 
steering gear 14 is equal to the rotating speed co^c of the 
fourth drive gear 24, the steering unit 10 and the drive 
unit 20 are decoupled from each other. In this case, the 
5 following relation is obtained. 

codc = xXftCOdo = n4[n2n3{(c0s + xxxO>t) /2} + co<a] /2 = cosc is 
obtained. Since cOd = 0, and cot = 0, 
naru = 2 is obtained. 

In the meantime, in case that only the drive motor 29 
10 is opex-ated, 

a)s = 0, and co^ = 0 are obtained. Because cOdc = cot/ 
nin2n3n4 = 4 is obtained and is dependent on the above- 
mentioned conditions. 

To decouple the drive unit 20, the turret 341 and the 
15 steering unit 10 from each other, the gear ratio between 
the following gears is set such that the rotating speed of 
the second txirret gear 32, the rotating speed of the third 
steering gear 13 and the rotating speed of the third drive 
gear 23 are equal to each other. 
20 The number of teeth of each gears, which is denoted 

by the reference character Z, is obtained from the 
following relation to satisfy conditions of the decoupling 
relations of the units and radii of the gears, 
ni = cots/cOt = Zt/Zts = 64/32 = 2 
25 n2 = cosc/coso = Zso/Zsc = 48/48 = 1 

na = codst/cosc = Zsc/Zdst = 48/48 = 1 
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n4 = co<3c/o)do = Zdo/Zdc = 64/32 = 2 

That is, in case that the number of teeth of the 
second turret gear 32, the number of teeth of the third 
steering gear 13, the number of teeth of the fourth 
5 steering gear 14, the number of teeth of the turret 
connection gear 18, the number of teeth of the steering 
connection gear 28, the number of teeth of the third drive 
gear 23, and the number of teeth of the fourth drive gear 
24 are set as the above equations, the decoupling relations 

10 between the turret 341 and the steering unit 10, between 
the steering xinit 10 and the drive unit 20, and between the 
drive ixait 20 and the turret 341 are acconplished. 

When the number of teeth of each of the gears is set 
as the above equations, in case that the turret 341 is 

15 rotated while both the drive motor 29 and the steering 
motor 19 are stopped, the drive unit 20 and the first 
differential gear unit 17 are rotated around a steering 
center gear (the fourth steering gear 14). The rotating 
speeds of the gears are increased by 2 times through the 

20 relation Ui, are reduced by 1/2 times through the first 
differential gear unit 17, and are maintained as the same 
speeds through the relation 112 . Therefore, the rotating 
speed of the second steering gear 12 of the first different 
gear unit 17 is equal to that of the turret 341. Thus, the 

25 turret 341 and the steering unit 10 are decoupled from each 
other. Furthermore, the rotating speeds of the gears are 

18 



wo 2004/109158 PCT/KR2004/001360 

maintained as the same speeds through the relation 113, are 
reduced by 1/2 times through the second differential gear 
unit 21, and are increased by .2 times through the relation 
n4. Therefore, the rotating speed of the third drive gear 
5 23 of the second differential gear, unit 27 is also equal to 

i 

that of the turret 341. Th,us, during the rotation of the 
turret 341, the decoupling relation between the steering 
unit 10 and the drive unit 20 is acconplished. 

When the turret 341 and the drive motor 29 are not 
10 operated, in case that the steering motor 19 is operated, 
the third steering gear 13 of the first differential gear 
unit 17 is rotated. Thus, the fourth, fifth and sixth 
steering gears are rotated to rotate the wheel cases 41. 
Furthermore, the third drive gear 23 of the second 
15 differential gear unit 27, which engages with the steering 
center gear (the fourth steering gear 14) , is further 
rotated to actuate the wheels 42. At this time, the 
rotating speed of the third steering gear 13 is maintained 
as the same speed through the relation n3, is reduced by 1/2 
20 times through the second differential gear unit 27, and is 
increased by 2 times through the relation n4. Therefore, 
the rotating speed of the third drive gear 23 is equal to 
the rotating speed of the third steering gear 13. Thus, the 
relative speed between the steering unit 10 and the drive 
25 unit 20 is zero, so that the decoupling relation is 
accoirplished . 

19 
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In the robot base of the present invention having the 
above-mentioned structure, during the operation of the 
turret motor, the - actuating force generated from the turret 
motor is transmitted to the second turret gear to rotate 
5 the turret. Simultaneously, the actuating force is 
transmitted to the wheel cases through the txarret 
connection gear, the third, fourth, fifth and sixth 
steering gears to change the direction of the movement of 
the wheel units. In addition, the actuating force is 
10 transmitted to the wheels of the wheel lonits through the 
turret connection gear, the third steering gear, the fourth 
steering gear, steering connection gear, the third, fourth, 
fifth and sixth drive gears, thus rotating the wheels. 

Furthermore, when the steering motor is operated, the 
15 actuating force generated from the steering motor is 
transmitted to the wheel cases through the first, second, 
third, fourth, fifth and sixth steering gears to change the 
direction of the movement of the wheel units, and 
simultaneously, is transmitted to the wheel units through 
the turret connection gear, the third steering gear, the 
fourth steering gear, the steering connection gear, the 
third, foiirth, fifth and sixth drive gears to rotate the 
wheels . 

Although the preferred embodiment of the present 
25 invention has been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various 
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modifications > additions and siabstitutions are possible, 

without departing from the scope and spirit of the 

< • 

invention as disclosed in 'the accottpanying claims. 

Industrial Applicability 

5 As described above, the present invention provides a 

synchro-drive mobile robot base, in which coupling 
relations, caused during a rotation of turret and a 
steering, is eliminated by adjusting differential gears and 
a gear ratio, so that the mobile robot base is precisely 

10 controlled using actuating forces generated from a tvirret 
motor, a steering motor and a drive motor, thus reducing 
power consumption of the robot base. 

Furthermore, in the robot base of the present 
invention, a steering xxnit and a drive unit are coupled to 

15 each other through a triple shaft mechanism. Accordingly, a 
360° endless rotation of the turret is accotrplished. 
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Claims 

1. A decoupled synchro -drive mobile robot base, 
comprising: a turret having thereon, a turret motor to 
actuate the turret, a drive motor to actuate a wheel, and a 
5 steering motor to control a direction of movement of the 
wheel; a steering unit comprising a differential gear unit 
and transmitting an actuating force generated from the 
steering motor to a wheel case of a wheel unit; a drive 
unit comprising another differential gear unit and 
10 transmitting an actuating force generated from the drive 
motor to the wheel of the wheel unit; and a turret rotating 
unit to transmit an actuating force generated from the 
turret motor to the turret, wherein a part of the 
differential gear unit of the drive unit is coupled to the 
15 steering unit, while a part of the differential gear unit 
of the steering unit is coupled to the turret rotating 
unit, so that the drive motor, the steering motor and the 
turret motor are decoupled from each other. 

2 . The decoupled synchro-drive mobile robot base 
20 according to claim 1, wherein the steering unit comprises a 
first steering gear coupled to an output shaft of the 
steering motor; a second steering gear to engage with the 
first steering gear; a first differential gear unit coupled 
to a rotating shaft of the second steering gear; a third 
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Steering gear provided on a first gear box of the first 
differential gear unit; a turret connection gear coupled to 
the first differential gear unit; a fourth steering gear to 
engage with the third steering gear; a fifth steering gear 
5 provided on a rotating shaft of the fourth steering gear; 
and a sixth steering gear provided on an outer surface of 
the wheel case to engage with the fifth steering gear. 

3 . The decoupled synchro-drive mobile robot base 
according to claim 2, wherein the first differential gear 

10 unit comprises a steering input gear coupled to the 
rotating shaft of the second steering gear; a steering 
output gear suppoirted on the first gear box by a bearing 
while engaging with the steering input gear; and a turret 
output gear provided on a rotating shaft of the turret 

15 coimection gear while engaging with the steering output 
gear . 

4, The decoupled synchro-drive mobile robot base 
according to claim 1, wherein the drive unit coirprises a 
first drive gear coupled to an output shaft of the drive 

20 motor; a sBcond drive gear to engage with the first drive 
gear; a second differential gear voalt coupled to a rotating 
shaft of the second drive gear; a third drive gear provided 
on a second gear box of the second differential gear imit; 
a steering connection gear coupled to the second 
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differential gear xmit while engaging with a fourth 

steering gear; a fourth drive gear to engage with the third 

» 

drive gear; a fifth drive gear provided on a rotating shaft 
of the fourth drive gear; and a sixth drive gear provided 
5 on an outer surface of the wheel unit to engage with the 
fifth drive gear. 

5 . The decoupled synchro-drive mobile robot base 
according to claim 4, wherein the second differential gear 
unit cotrprises a drive input gear coupled to the rotating 

• * 

10 shaft of the second drive gear; a drive output gear 
supported on the second gear box by a bearing while 
engaging with the drive input gear; and a steering output 
gear provided on a rotating shaft of the steering 
connection gear while engaging with the drive output gear. 

15 6. The decoupled syncliro-drive mobile robot base 

. according to claim 1, wherein the turret rotating unit 
comprises a first turret gear provided on an output shaft 
of the turret motor;, and a second turret gear provided on a 
central portion of an upper base plate while engaging with- 

20 both the first turret gear and the turret connection gear. 

7. The decoupled synchro-drive mobile robot base 
according to claim 1, wherein the wheel unit conprises an 
actuating bevel gear coupled to a sixth drive gear of the 
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drive unit and supported by a bearing on a rotating wheel 
shaft having wheels on both ends thereof; an actuating 
differential gear imit integrally operated in conjunction 
with the actuating bevel gear; and the wheel case, with 
5 both the actuating bevel gear and the actuating 
differential gear unit provided in the wheel case, the 
rotating wheel shaft passing through the wheel case, and a 
sixth steering gear of the steering unit integrated with 
the wheel case. 

10 .8. The decoupled synchro-drive mobile robot base 

according to claim 2 or 3 , wherein a gear ratio between the 
fifth steering gear and the sixth steering gear is equal to 
that of the fifth drive gear and the sixth drive gear. 

9. The decoupled synchro -drive mobile robot base 
15 according to any one of claims 2, 4 and 6, wherein, on the 
supposition that the number of teeth of the first turret 
gear/ the number of teeth of the turret connection gear is 
designated as ni, the number of teeth of the third steering 
gear/the number of teeth of fourth the steering gear is 
20 designated as 1x2, the number of teeth of the fourth steering 
gear/the number of teeth of the steering coxmection gear is 
designated as n^, and the nximber of teeth of the third drive 
gear/the number of teeth of the fourth drive gear is 
designated as n4, each gear ratio is set as nin2=2, and 



25 



wo 2004/109158 PCT/KR2004/001360 

113114=2, SO that the drive motor, the steering motor and the 
turret motor are decoupled from each other. 
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